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Introduction: The STARDUST mission used monolithic sil-

ica aerogel for collecting particles from comet Wild 2 [1] be-
cause of its remarkable porosity. During its flight through the 
comet’s coma, STARDUST encountered also cometary gas, 
however. We report here preliminary observations from labora-
tory experiments and modeling of cometary gas flux at the 
STARDUST aerogel. 

Adsorption and desorption: Results from our experiments 
on a sample of “pre-flight” aerogel indicate efficient gas adsorp-
tion and desorption properties. An aerogel cold trap, presumably 
cleaner in terms of hydrocarbon background, may be ideal for 
processing gas samples in simultaneous nitrogen and noble gas 
mass spectrometry. 

Implantation of cometary gas: We have also explored the 
possibility of sampling cometary gas introduced into the 
STARDUST aerogel by implantation. The encounter velocity of 
6.1 km/sec [2] corresponds to implantation energy of roughly 0.2 
eV per nucleon, which does not support trapping of the light no-
ble gases. We have used the TRIM code [3] to investigate trap-
ping efficiency by implantation for the heavy noble gases- Ar, Kr 
and Xe. Incident cometary argon at the STARDUST aerogel was 
modeled by assuming Ar/O as measured in Hale-Bopp [4] and 
oxygen inferred from water production by Wild 2 [2, 5]. Abun-
dances of Kr and Xe were derived by assuming solar like 
Ar/Kr/Xe. Results are compiled in Fig.1. For an aerogel density 
of 0.066 g/cm3, determined on our pre-flight aerogel, implanted 
Ar, Kr and Xe may reside in the upper 4.5 to 32 nm region of the 
flown aerogel; it would be sited accordingly deeper for a density 
<0.01 g/cm3 characteristic for the impact surface [1]. 

 
Fig.1. Model assessment of expected cometary gas in aerogel. 

Conclusions: Preliminary results from laboratory experi-
ments and modeling of cometary gas suggest near-surface sam-
ples of the STARDUST aerogel should be searched for possibly 
implanted cometary gases. 
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